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ABSTRACT 
 AIM: The present study is intended to establish the degree of relationship between height of rebounding 

from different box drop heights and performance in different forms of vertical jumping. METHODS: To achieve the 

purposes of the present study, twenty-nine (29) untrained male college students aged between eighteen and twenty-

two were selected as study participants, and they were subjected to the assessment of chosen vertical jumping ability 

(Sargent vertical jump height, counter movement jump height, and squat jump height) and rebounding heights across 
different box drop heights (drop jump 30cm, drop jump 45cm, drop jump 60cm, and drop jump 75cm) using the 

MicrogateOptoJump, MicrogateGyko, and drop jump boxes. Descriptive analysis is performed to compute the basic 

characteristics of each variable, one-way ANOVA for the existence of significant difference, and Pearson product 

moment correlation coefficient to determine association among criterion variables. RESULTS: It is found that 

rebounding height across different box drop heights are symmetrical or better with increases in box drop heights. 

Additionally, it is also found that considerable relationship exists between drop jump heights and vertical jumping 

ability. CONCLUSION: Accordingly, we conclude that the individuals whoever possessing greater explosive 

strength is capable of achieving greater rebounding height with higher box drop heights.  

Key words:vertical jump, drop jump. 

INTRODUCTION 

 The success of an athlete is depending upon a range of multidimensionalcharacteristics comprising 

physiological, biomechanical and skill traits within different sports. The athlete’s physical fitness components 
especially explosive strengthplaysa major role in the execution of skills and determining other potentials for success 

in a chosen sport. The vertical jumping is an explosive physical exertion executed in isolation or in combination of 

movements in different sports. Various forms of vertical jumping involve counter movement jump and squat 

jump.The performance in vertical jump can be influenced by various anthropometric measures, biomechanical 

factors, and preloading of pressure on the muscles involved in jumping.  

 The squat jump measures jump performance in the course of primarily concentric muscular actions, 

whilstcountermovement jump and drop jump include the stretch-shortening cycle. The countermovement jump is 

characterized by the long stretch-shortening cyclethat is greater than 0.7 seconds, and Drop jumps are executed 

within ground contact times lesser than 0.25 seconds(Bobbertet al. 1987).Drop jump performance is one of the most 

imperative motor skills that necessitates the athlete to drop from a box and put an effort to accomplish a maximal 

jump height at the shortest possible time. The stretch load all through the stretch-shortening cycle depends on 
athlete’s mass and landing velocity (Komi & Bosco, 1978). In view of the fact that the mass of the athlete is 

constant, different box heights lead to different landing velocities and, consequently, different stretch loads during 

the stretch-shortening cycle. 

In a previous research conducted in 1974 by Asmussen&Bonde-Peterson found drop height of 0.4m to be 

optimal, while some researchers Lees and Fahmi (1994) in their study reported that maximum rebounding height 

happened at box drops of 0.12 m. In a study, it is found that higher jump heights were produced at 0.3m drop height 

than that of at 0.6m and 0.9m (Voigt et al., 1995). In 1978, Komi and Bosco in their study found and reported that 

height of reboundingsustained to rise up to a drop box height of 0.6 m and 0.5 m for males and females respectively. 

On contrast, a study(Bobbertet al. 1987) found the non-existence of significant difference in height of rebounding at 

drop box heights of 0.2 m, 0.4 m, and 0.6 m. 

 This study is intended to establishthe degree of relationship between height of reboundingfrom different 

box drop heightsandperformance in different forms of vertical jumping. 

METHODOLOGY  

 To achieve the purposes of the present study, twenty-nine (29)untrained male college students aged 

between eighteen and twenty-two were selected as study participants among those volunteered. The selected study 

participants were subjected to the assessment of chosen vertical jumping ability (Sargent vertical jump height, 

counter movement jump height, and squat jump height) andrebounding heights across different box drop heights 
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(drop jump 30cm, drop jump 45cm, drop jump 60cm, and drop jump 75cm).The following standardized tests and 

procedures were used to assess the criterion variables confined to this study. 

 The vertical jump was assessed using MicrogateOptoJump by placing the Rx and Tx bars two metres apart. 

The participantsfrom standing position bends his knees and immediately tries to accomplish a jump vertically as 

high as possible, with arms swings. The Countermovement jump and Squat jump were assessed using the instrument 

MicrogateGyko. The Gyko meter was fixed on the back of the subjects using Gyko belt. For the purpose of 
assessing countermovement jump height, the participantsfrom standing position with hands on the hip, squat down 

until his knees are bent at 90 degrees, then leaps vertically as high as possible, and lands with both feet 

simultaneously. Whereas, for the purpose of assessing squat jump height, the participantsfrom squat position with 

hands on the hip, leaps vertically as high as possible, and lands with both feet simultaneously. 

 The study participants performed drop jump from different heights (30 cm, 45 cm, 60 cm, 75 cm) with an 

immediate vertical jump intended for maximum height. Participants were asked to jump right after landing and 

achieve the maximum possible vertical height. Each participant was given three trials in each box drop height. The 

participants performed a total of twelve jumps with sufficient rest interval of 30seconds or more between each trial. 

 The descriptive analysis, and Pearson product moment correlation coefficient are quantified utilizing SPSS 

package, to draw conclusions in relevant to the present study is intended for. The level of significance was set at α 

0.05 in all cases. 

RESULTS 
The data collected from twenty-nine (29)untrained male college students on the performance of different 

vertical jumping ability; and height of rebounding across different box drop heights have been statistically analyzed. 

To ascertain the degree of relationship Pearson product moment correlation was used, and the level of significance 

was set at 0.05, which was considered adequate for this study. 

The mean and standard deviation on the variables confined to this study is presented in table – I. 

Table-I: Descriptive Statistics 

 N Minimum Maximum Mean Std. Deviation 

VJ 29 22.14 47.23 34.237 5.993 

CMJ 29 19.04 46.23 31.918 6.595 

SJ 29 20.21 46.83 29.401 6.684 

DJ30 29 15.37 52.13 33.352 10.074 

DJ45 29 17.34 52.77 36.229 9.290 

DJ60 29 17.71 54.72 37.846 8.198 

DJ75 29 23.10 57.04 38.361 8.214 

 

Table – I exhibit that the jumping ability among untrained male college students, performance in counter 

movement jump and squat jump is affected by 6.77% and 14.13% respectively as compared to the performance in 

vertical jump. Whereas, the height achieved for vertical rebounding was marginally better with an increase in the 

height of the box drop, while the betterment was not considerably significant (p = 0.146) as shown in Table II. 

The graphical illustration of data on different vertical jumping ability is given in figure 1. 

Fig. 1: Graphical Illustration of Data on different Vertical Jumping Ability  
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The graphical illustration of data on rebounding height across different box drop heights is given in figure 

2. 

Fig. 2: Graphical Illustration of Data on Rebounding Height across  

different Box Drop Heights  

 
The data on rebounding height across different box drop heights were subjected to the one-way analysis of 

variance for appraising statistical difference. The results thus obtained is tabulated and given in table-II. 

Table-II: Computation of ANOVA on Rebounding Height  

across different Box Drop Heights 

 

Mean 

Std. 

Deviation 

Sum of 

Squares df 

Mean 

Square F Sig. 

DJ30 33.352 10.074 
442.233 3 147.411 

1.828 .146 
DJ45 36.229 9.290 

DJ60 37.846 8.198 
9030.170 112 80.627 

DJ75 38.361 8.214 

 

It is observed from Table-II that the obtained F ratio is 1.828 (p = 0.146) for the degrees of freedom 3 and 

112 on rebounding height across different box drop heights. Thus, it implies that there is no indication of statistically 

significant difference among rebounding height across different box drop heights at 0.05 level. 

The coefficient of correlation between criterion and determinant variables and among determinant variables 

were computed and presented in table- III. 

Table-III: Inter Correlation Matrix 

 VJ CMJ SJ DJ30 DJ45 DJ60 DJ75 

VJ 1 .988** .741** .466* .698** .751** .788** 

CMJ  1 .763** .458* .691** .753** .774** 

SJ   1 .375* .634** .674** .737** 

DJ30    1 .396* .363 .245 

DJ45     1 .846** .678** 

DJ60      1 .775** 

DJ75       1 

*Significant at 0.05 level 
** Significant at 0.01 level 
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 Table – III, reveals that vertical jump height, countermovement jump height, and squat jump height have a 

statistically relationship at 0.05 level with rebounding height for box drop height of 30 cm, since the obtained 

correlation coefficient were 0.466, 0.458, and 0.375 respectively. It also reveals that vertical jump height, 

countermovement jump height, and squat jump height have a statistically relationship at 0.01 level with rebounding 

height for box drop height of 45 cm, 60 cm, and 75 cm since the obtained correlation coefficient were greater than 

0.63. However, it is surprising to note that no significant correlation exists for box drop height of 30 cm with box 
drop height of 60 cm and box drop height of 75 cm, as the obtained coefficient of correlation were 0.363 and 0.245. 

 The drop jump is possibly the most intense form of vertical jumping as it exhibits higher ground reaction 

force and rate of force development than squat jumps (Ebben, et al., 2010). Furthermore, the drop jump 

demonstrates higher jump height and peak vertical ground reaction force than countermovement jumps or squat 

jumps (Earp et al., 2011) when drop height is set at 30 cm. Yet, in the present study rebounding height for box drop 

height of 45 cm is higher than the countermovement jumps or squat jumps.  

 Further, the findings of this study, demonstrates that height achieved in vertical rebounding across different 

box drop was marginally better with an increase in box drop height. This finding is on par with the research findings 

of Lees and Fahmi (1994); and that of Gulick et al., (2008). And, the finding of the non-existence of significant 

difference in rebounding height across different drop box heights of 30cm, 45cm, 60 cm, and 75cm in this study is in 

relevance to the findings ofBobbertet al. (1987). 

 

CONCLUSION 

From the findings of this study, it is inferred that rebounding height across different box drop heights are 

symmetrical or better with increases in box drop heights. Additionally, it is also inferred that considerable 

relationship exists between drop jump heights andvertical jumping ability. Accordingly, we conclude that the 

individuals whoever possessing greater explosive strength is capable of achieving greater rebounding height with 

higher box drop heights. 
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